Chemistry in human telomere biology: structure, function and targeting of telomere DNA/RNA.
Telomeres are present at the ends of all eukaryotic chromosomes. Human telomeres play an important role in critical processes underlying genome stability, cancer, and aging, and their importance was recognized via the award of the 2009 Nobel Prize in Physiology or Medicine. Chemistry has made vast and almost unparalleled contributions to telomere biology. This critical review highlights the contributions of chemistry in human telomeres and summarizes the significant development of human telomere biology. First, I provide an overview of the advances in understanding of the structures and functions of human telomeres. Second, I focus on the current efforts on developing various chemical approaches to targeting human telomeres and telomerase for the treatment of cancer. Third, studies on a newly discovered telomeric repeat-containing RNA are discussed in detail. Last, future challenges in the field are outlined, including perspectives of both chemistry and biology (412 references).